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INFECTIOUS DISEASES IN 1964

Revue du praticien (Paris) Raymond Bastin
(General Practitioner's Review) Claude Lapresle and
Vol 14, No 9, 1964, pp 1059-1093 Christian Lafaix

New Antibiotics

1. The Semi-Synthetic Penicillins

In the general 1961 review, we reported on the first work done with
semi-synthetic penicillins. We might remember that these are obtained by
addid varied lateral chains to the level of the radical C-NH 2 of the beta-

lactam of 6-amino-penicillinanic acid, the common "nucleus" of all of the

penicillins.

Among the many derivatives obtained by this method, only products

which exhibit one of the following three qualities have been retained in

therapy:

Resistance to penicillinase, an enzyme which is, in particular,
secreted bj many strains of pathogenic stephylococci.

Resistance to stomach acidity, thus permitting oral utilization.

Spectrum of antibacterial activity expanded to the gram-negative

bacilli.

We are going to study these products, focusing only on those which
are currently sold in France.

(A) Semi-Synthetic Penicillins Which Resist Penicillinase

These act on many strains of staphylococci that resist penicillin G
(807. in a hospital environment) while still retaining the latter's advan-
tages: absence of toxicity (with the exception of accidents of intolerance
of an allergic nature) and narrow margin between bactericstatic and bac-
tericidal concentrations. They thus constitute tremendous progress in the
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field of anti-infectious ther-y.

Mothycillin: In 1961. we reviewed the flrnt biological experimenta.-
tion and the first -. 'nical Ports. Since that date, the initial favorable
impression hn , confir by a large number of observations reportingsuccess fln U - tr atrnnt J/ serious staphylococcias involving a strain

that reslts j'; ,O. a G.

A recent publication by Yr Martin emphasizes that it is sometimes
useful to employ very strong doses in these extremely serious cases. This
involved a septicemia with resistant staphylococci and an abscess of the
spleen which was cured by the daily administration of 25 g of methycillin
(about 500 mg/kg) up to a total dose of 360 g.

Oxacillin was introduced into therapy more recently.

This is the sodium salt of 5-methyl-3 phekvl-4 isoxazolyl-penicillin.
It resists penicillinase and it is moreover stable in an acid medium, which
means that it can be used buccally.

All authors who have tested its antibacterial activity have found
-- with respect to staphylocci (which secrete penicillinase) - minimum in-hibiting concentrations which are weaker than for methycillin.

On the average, they are less than i mug per ml.

For the mther germs, the spectrum is the same as that for percillin-
G but the effective concentrations are stronger than for the former (parti-
oularly for those staphylococci which do not secrete peniciflinases).

We must thus reserve oxacillin and metbycillin for treatment of
staphyloooccias that resist penicillin G.

The blood rates Ccounts7 obtained orally are weaker and more irreg-
ular than those obtained parenteral3y.

As for the other ponicillins, elimination is rapid, principally
renal and the sample taking must be repeated every 4 or 6 hours.

Digestive tolerance is good.

The usual oral posology is between 2 and 3 grams every 24 hours in
adults and 100 mg/kg and 24 hours in children.

These doses can be exceeded without inconvenience. The diffusion
into the LC fijqi is rather weak. The local ways can be used.

The injectable solutions (IM or IV perfusion) remain stable at least
24 hours after their preparation.
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The first series of clinical tests ptublished report highly satis-

factory results. For example, Bunn and Amberg obtained therapeutic success
in 16 staphylococcias involving a strain resisting penicillin G, Leduc and

O Fontaine reported success in 20 cases of staphylococcis infections; Ruten-
burg obtained 40 recoveries in 50 patients revealing staphylococcias due to
a strain that secreted ponicillinase; Abu-Nassar observed a favorable eff-
ect in 29 out of 36 cases. In France, Yassias obtained 24 therapeutic
successes in a series of 30 surgical staphyloccias which were serious.

However, the remarkable therapeutic successes obtained with mrthy-
cillin and oxacillin must not cause us to forget the possibility that we
might encounter strains of staphylococci that might resist both of these
antibiotics.

This resistance certainly develops through a mechanism that differs--
from the one involved in the secretion of penicillinase. It may be obtained
in vitro. It is completely cross-bred between methycillin and oxacillin.

Fortunately, naturally resistant strains, which have been isolated
from patients, are rather rare today.

However, Chabbert and Baudens found 10 resistant strains out of 83
tested between February 1961 and February 1962.

Tne strains tested came from cases which failed to recover, in spite
of prior antibiotic therapy, in various hospitals throughout Paris.

This advance selection from the viewpoint of resistance undoubtedly
explains the rather high percentage obtained (12.1%). However, this figure,
as Chabbert notes, tprevents us from being absolutely optimistic on the
future of the resistance of staphylococci to methyillin and to metyl.
phenyl-isoxazolyl-penicillin."

(B) Semi-Synthetic Penicillins with Spectrum Identical to
That of Penicillin G. But Stable in Acid Medium

These products have an advantage over penicdllin G in that they can
be used orally.

Their superiority is not as great as that of natural penicillin V
( -phenoxy-methyl-pencillin) which likewise resists stomach acidity and
which has for a long time been used buccally in therapy. Although the
blood rates fcountjs obtained with the semi-synthetic derivatives, are
higher, thoir antibacterial activity for a given concentration is gener.
ally weaker than that of penicillin V.

The advantage of high seric concentrations however often compensates
for this inconvenience.
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Phenthicillin ( C-phonoxy-ethyl-penicillin) was the first sed.
synthetic penicillin in this category to be used in France.

Jeune and Humbert indicatod that they were satisfied with its use in
O) the treatment and prevention of scarlet fever.

The usual posology is 1.50-2 g in adults, in 3 or 4 daily administra.-
tions. It is cut in half for children.

Propicillin ( CC -phenoxy-propyl-ponicillin) has been very well ab.
sorbed and likewise gives us high blood rates but it is likewise rapidly
eliminated.

The usual posology here is 2 g in 24 hours for adults and in 3 or 4
daily administrations.

Clometocillin ( O -methoxy-.dichlorobenzyl-penicillin). ,

The minimum inhibiting concentrations obtained for various strains

Ire rather weak .s, rather close to those of penicillin G and V.

Furthermore, the serum titers obtained by the usual posology are high
(particularly in children) and also relatively prolonged since they are still
effective 8 hours after ingestion.

Its use therefore looks particularly promising.

The usual posology is i g in 24 hrs for adults, taken 2 or 3 times,
and 50 Cg to I g in 2 or 3 administrations in children.

Generally speaking, the semi-synthetic peicillins in this category
should be used only for benign infections or infections of medium serious-
ness. One of their best indications seems to be rhino-pharyngeal infeo-
tions. They can also render excellent service in prevention of streptococcic
in acute rheumatism of the Joints as well as in cases of glomerulo-nepritis.

D 1-stive tolerance appears to be good. However,-it is advisable to
be rather cautious if the patient reveals irregular features in his elimi-
nation (such as diarrhea).

(C) Semi-Snthetic Penicillin with Spectrum Enlarged to
Include the Gram-Nep.ative Bacilli

Right now, there is only one product (D.alpha-amino-phenylacetamide-

penicillin or Ampicillin) revealing this property which is rather new for
a penicillin, in other words, the new aspect here is the reaction with
gram-negative bacilli.

It furthermore offers the advantage of being stable iz: an acid en.
vironment and of being active when administered Wocally.
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With respect to grar-postive-coccii ampicilln is only slightly
less active than penicillin G.

It is inactive with respect to staphylococci which secrete penicil
linase because it is sensitive to that onz ;e.

It is very active against Heophilus influenza (the 1feiffer bacil,
lus) an against the Neisseria.

But the most original activit is tho activity which is manifested

with respect to the gram-negative bacilli of the family of the Enterobag-
teriacea.

The results have turned out to be excellent ieth respect to all of
the strans of Salmonella ot o th e sted; their mltiplication is in of-
fet inhibited by concentrations averging between 0.25 m er

concentraeions which are smaller tar those of tetraccln and lorls
phenicol.

The activity is ikewise good with respect to the strins of Shgella
tested.

It is w~ry irregular with respect to the coliforms (E. Celi, Kleb-

sioella, Arobacter) and proteus.

Indeed, although most of the strains of coliforms and proteus
proved to be sensitive to utilizable concentrations, some of them neverthe-
less do resist. These undoubtedly are strains which secraete penicillinase.

~With respect to sensitive strains, ampicillin offers the advantage
over tetracyeclin and chloramphenicol in that it is bactericidal at €onert.

trations very close to the bacteriostatic concentrations.

Hero, in the area of gram.negative bacilli, we thus find one of the
biggest advantages of all of the penicillins.

We ust however remember that other factors play a role in anti.
biotic activity, for example, the in vivo concentrations obtained in one
part or the other of the orgaidsm. Thus the good activity of chlorampheniool
in typhoid fever has boon attributed to its strong concentrations in the
lymphatic ays tom.

Finally, apicillin is entirely inactive with respect to the pyo.
cyania bacillus.

Ampicillin is quick'y and completely absorbed by the intestinal mi.
cosa. The blood titors obtained are at a maxim= after about 2 hours and
they are groatly diidnishod after about 4 hours.

Elimination is essentially urinary a"d biliary. Indeod. heay con,
contrations are found in the urine and in the bile, which may be useful in
therapy. The diffusion into the cophaloraohidian liquid is very weak.
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SEMI-SYNTHE'IC PENCILLINS CURRENTLY SOLD IN FRANCE

chemical brand namo toward ,dmnln- i m- anti. indica-
designa. in ponicil. str&. bacterial tionsI
tion France linase tion spectrum (she-atic)

)Athyci1l. Flabel. Resist- Parentor. identical to Staphylococciii'
lin line ant al penicil, G due to strain

Penistaph (cocci gram secreting pen-
+ & gram - icillinaso (ro-
& bacilli sisting penicil.
gram +) lin G)

Oxacilin Bristo- Resist. Oral same same
(_ -Methy.L. phen Sunt Paren..
3-phenyl-4' teral
isoxazolyl-.
penicillin)

?henathi- S,-the- Sensw. Oral B3=O Infections due
rA lli n cillin tive t,' cocci 'With
(cZ. -phenoxy- Peniplus minor or we~

ethylpeni-ago seriousness.
cillin) Prevention of

sta'eptocoooias.

lo& Propiciflin Dol2ocil- Sensi. Oral same saw's
(ok -phonoxy- un tire
propyl-penio-
cillin)

Clometocil.- Rixapen Sensi. Oral same same
* Iin('%- tive

dichioro.
benzyl-

Apiciflin Ponoio2±w Semsi- Oral Excpanded Infections duet
*(D..c -ardno. tive to ce.- to cocci; in-.

pencilin)grams. enterobacteria.-

nega.- cae (Saliinella,
tive bac.. shigdl3a. coll.

:LM bailli. proteus)
Infeation6 due

to Pfe~ffer.
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The first clinical uses have produced satisfactory results, parti-
cularly "n cases of ininary infections due to colibacilli, proters, and
enteroccci; however, this is also true of general infections, such as the

O Salmonelloses or broncho-pvilmon.ry cuper-irjfect .ons duo to Pfeiffer bao-
illi. Success has also boon roorted in cases of septicemias due to grams
negative bacilli and endocrditis.

The usual posology is 1.50 g - 2 g every 24 hrs, in 4 administra-
tions, for adults, ar about 125 xrZ per kg of weight and every 24 hours
for children, likowise 4 times.

Digestive toler .... co is good; however, in vicw of the broad spectrum
of ampicillin, it is thoortically advisable to watch out for the appear-
ance of an enterocolitis due to rozistart gorrz (for example, a staphyloco-
ccis that secretes pericillinase) as a rosult of the substitution of flora,
as for all of the oral antibiotics with a br .ad spectrum. We will there-
fore have to bo cautious in our posology and in the duration of treatment
and we will have to watch intestinal passage.

The tabe bove s =a izes the characteristics of hese semi-
synthetic penicillins.

Aba-Nassar H; Williams, T.W.; You, E.111 Compaative laboratory and

clinical observations on two new oral penicillns, xaciin and anclln,
Aer J Mod Si, 1963, 245, 459-466.

Junn, A; Amberg, J; Initial Clinical intd laboratory perienn.es ith
Mtylaphenyl-isoxazylylpedciln, Now York State J Had, 1961, U1, No 24.
,158...4162.

dChabbrt, Y.A; Baudens, J.0; "Strains of Staphylcocci Which Natur-
tally Resist M 5thycillin and 5-methy7-3 pher Fl- isooxazolyl peTheillin (P.i2),"

i Ann Inst Pasteur, fYearbook of the Pasteur institute7, Vol 101, No 2,
1992, p 222-230.

Jeurat, M; Humbert, G; "Phenethiciiin in the 1 eatmemt and Preven-.
tion of Scarlet Fever." Pediatric (Lyon) jLedatric 7, 1962. No as %15-919.

Loduc. A; Fontaine, J; "In vitro a n 1Mrivo St~ilu of z Now Syn.
thetic Penicillin, 5 meDthyl,-3 pherrl.-4 isoxazolyl-penic-4ll1n, "Me Canadian

Medical Association J, 1962, 86, ilOi-105.

Fartin, M, et all "Sopticw4a Due to StAphyloo..eccs Wbich dsts
Current Antibiotics - Purulent ftsion of the Spleen-- Rsoovery After
Splneoctomy and Mssive Th a ur.y U Ug ,tho bensa o-pan1.Ln~t o
Sodium.",t T-- Prsos modicAlg Ti Ma Pres 7 Vol 70. No 16# 1962*

Spp /71-772.

M15s±sic P; "Use of a Now SyntJhotio -wo ioili U Surgica. StajFhyl@..A Pcoccias - Oxaim~n,, ' 0 Gz~~ 4 Frani~ ~.~deXGite'tfm~j
*Vol. 70, No 139 10563v Pj25-31
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Rtolinson, G.B.; Stevons, S; MdcrobioogicaJ Studies on a Nev Broad.
pectrum Penicillin, tIPonbirinstt British 1i*d is ±961 2, 5246, 191±496.

Rutenburg, A.M.; Greenberg., 2H.L; Lovrson, S.S; Schweainburg, F.B;
f Clinical Evaluation of 5-metlhyl-pheny>.4 tsoxazolyl penicillin in Staphto.-
"J cocalinfections, Naw Lhgland J of' Med, 19052, 266. No 15, PP 755-758.

In 196i 1Ve reported the first results publisli~d on biological and
clinical experimentation with staphylorcin.

The ease with which we can use this antibiotic, the absence of' toxi-
city. and the fact that a very small number of staphylococci resist -- these
have never been denioa.

Another substa=n6 of' the same group was sol in 1962. This is Pris-
tiraveriri (Pyo~tacin) which was isolated in France fromi one of the strepto.
nycests (S. prilstinao spiralis).

This again is a ixturo of soveral substances (at least two) whose

Pxistinazycin exerts its activity with respect to gram-positive arA

$.t isV irActiv, against grar*-ngative baclli.
As in th. case of stapbyloycir. most of' the staphylococci st~ains

The bactericidal concentrations soems to 'ae rathier close to the

batoriostatic oetztos Thrisacuebe airo eitz*
bowem. stzpbylorycin arA Prinitinamcim.

The toxicity is practically Ye" Me blood corzentrations obtaIned
.ecpeimantC43y in tbe serum after adiriitration of the usual dosoi are at a

tWRI33 S.ter about 2 hm-us &An they "or grettar than the lnhlbiting con-
oimJration5 obsemvd In vitro.

The Cgr4Mra*z'~ IU +,he ortAns is Vi.* sAn et that in tV.. blood.

YAM~ traptutio etwesss bar* been ripoarte, pejatLArly in

0550 of sopticeis d*g to *Wtap*locci. In the. surgical 3tapbylocoaits
and PeUtUr4I"a1 in t~te "a~la ns* favowab L. rw~lts war* like..
w1tw~ obteined (Jvu~of, #t 41).

awgv~ss of it* pad ao&vitr vith raooct to, goocu, Sibanlet,
~opeed ~'w*~t ~atentof acutn. b,'0ozxwrbWA. bya #UC~gl 4o*s of

- a~ (~'et'.n s a~etone?",~.~ni)
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In infections of medium seriousness, the posologies are between 2-3
g evary 24 hrs, distributed over 3 or 4 aoses in the adult; and 50-100 mg
per kg, every 24 hrs for children.

A sories of studies concernin. this antibiotic was published in t
La Semaine des Eoitaux 5ospital Woek'4 (Therapy Week), No 36, 1962.

3. The R t mycins

The rifaycins are antibiotics that wore Isolted in Italy from a
strain of streptonyces (streptorces mediterranei).

Pifacin SV (Rifocine), which seems to be the most active here, is
a chemical derivative of natural products.

A recent symposium (Milan, June 1963) brought out the fact that
pharmacological, bacteriological, and clinical tests have been made with
this antibiotic.

It is used in therapy using the parenteral method.

The minimum inhibiting concentrations -- with respe-t to staphylc-

cocci, streptococci, and pneUiecocci ..- are among the lowest ever observed.

Staphlylococci Ctrains which re 0ist spontaneously are very rare to-
day (Hauduroy); there is reason to fear, however,, that they will become
increasingly frequent as we r- along and as the employment of antibiotics
becomes increasingly wide- A. 1ere is no cross-bred resistance with

(m the other antibiotics.

The enterococci, the gramonegative diplococci, and the gram-positive

bacilli have their multiplicaticn inhibited by rather low concetArations.

The bactericidal concentrations are likewise rather- weak.

Tha bacteriostatie activity upon the gram.negative bacilli on the
other hand is much les3 marked.

One particula-. feature which we might point out here are which udght
be interesting is the good bacteriostatic activity of rifazycin SV with
respect to 'tyobateria and partieularly the Loch -batcllux.

A pharcod.mardo study has revealed that - after the intrascaUr
injection of the dozesus ed In therapy (250-500 m) - the blood tiitw
went up tn as much as 2-6 mug .per ml, about I ho tr after injection. T m.
poutiz con ntratons eaz still be observed during the ft how.

Tht, mode of ezeretion of ri ftsuyn SV is very special. Tbis anti.
biotic is in effect elizihatad esentially by tUs ver and tho t41e (64-
80%) vh.~ro very- heaiy concentbCA'n ca be obsereed (am-* than I xgsl)d 1

-9.'©
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Renal elimination is much weaker. The product is not diffused into
the LCR. The thorapoutic indications thus are essentially those for cocci
infections, particularl.y infections due to staphylococci that resist the
other antibiotics, and the hepato-biliary infections, likcvise due to gram.
negative bacilli, because the biliary concentrations generally are greater
than the minimum inhibiting concentrations observed ith respect to these
bacteria in vitro.

The clinical experimentation here was accomplished especially in
Italy. Yany therapeutic successes have been reported particularly in
medical or surgical staphylococcias and in cases of cholecystitis and
angio-cholitis.

The use in tuberculosis is now being studied.

The tolerance of the medication seems to be excellent; in particular,
We do not observe any toxicity wIth respect to renal, hepatic, and herato-
Poietic functions. The absence of toxicity for the 8th pair jouple7 has
been emphasized. A few cases of skin intolerance have been reported.

The intramuscular injections are well supported locally although
py are gomet!imes painful.

The usual posology is 0.50 g-1 g distributed in 2 or 3 intramuscular
injections every 24 hours in adults. In case of children, we use doses
between 0.125 g and 0.75 g

Tapie, P; la rifa=cine. Contribution a son etude exnerimentale
0 {-ifawcin - Contribution to Its Experimental Studv/, Thesis, Paris,-96.

Hauduroy, P, r. osset, W; "Sensitivity of Staphylococci to Rifamycin,
SV," Chemotherapia .LChemical Therapy7, 1963, 6, pp 315-318.

4. Fusidic Acid (Fucidin)

This was isolated in Dennark from a "Fusidium coccineum" mushroom.

Its chemical structure is steroidic. In therapy, we use the sodium
salt of this acid. Much experimentation was done on this product in the
Scandinavian countries and Great Britain. In France, experiments were
conducted by Martin, Chabbert, and their associates.

The spectrum of antibacterial activity, as in the case of penicillin,
axtends to the gram-positive and gram-negative cocci and to the gram.
positive bacilli.

The activity is particmlarly interesting with respect to staphylo.,
cocci. The minimum inhibiting concentrations, capable of causing bacter-
iostasis, are low and somewhat close to those for penicillin G (for sensi-
tive strains). Bactoriostasis is inhibited in the presence of serum (25%)

- 10 -
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because of a connection fbordf with the proteins which, furthermore, is
reversible.

The bactericidal concentrations a~r dai.rtely higher than those of
( . penicilzln. There is no cross-brcd resistance ".ith tha other antibiotics,

except with cephalosporin P which is IIciise an antibiotic with a steroidifb
structure.

I~-i~~ ih ~ a::'hr P-11r' r ..ns wM-i- resist N04-
din is vcry srall but tho zenera Sze: use of this antibiotic involves the
risk of causing a selective develop-ont of thoso strains.

To avoid the s ulcction o' ro:istant -- tants, it seems a gocd idea to
use fucidin in association -articularly with the penizillins, espee-Ily
since this association is considered synergic by most of the authors from
the vicwpoint of bacteria-killin-.

The blood concentrations obtained with hemapeutic doses of fucidin
are high, something lika 15-20 rug per =l.

They can even attain definitsly higher rates (--ore than 100 ug/ ml)
after contnuons treatment because of an accusulation in the blood.

The excretion is rather slow and takes place through the bile and
the rine. Urinary eliunation is wesk.

The concentration in tissues is wealker than in the blood.

The diffusion into the cephaloir-ch-dian liquid is rather high (1/4-...
of the blood titer, approlxiately)-, this might perhaps malke it pomssible
to use fucidia in certain cases of meningitis.

Vany clinical experiments have been published. In France, Martin
obtained 21 favorable results in 28 cases of staphylococcia, particularly
in two cases involving osteonelitis.

Other Scandanavian or British authors obtained good results in sep.
ticemas by combining penicillin with fucidin or methyrillin-fucidin.
The best indications seem to be the chronic staphlococcias and those staph.
ylococcias where the lesions are well vascularized.

The -meication is administered per os, in coated pills, and it is
tolerated rather well, apart from some digestive manifestations (gastric
burns, intestinal passage disorders). Bat no toxic accidents involving
the liver, the Ic1neys, the hematopoietic or sensory organs have been re-
ported. No action of the hormone type has been reported for this medica.-
tion.

The usual posology is 1.50 g-2 g per day, three times.



Martin R; Chabbert., Y.A; Martin, 7; Berrod, J; "Fucidin, a New Oral
Antibiotic for Action on Staphylococci," La Presse Xcdeccalo, 1963, 71, No 2,

pp 5i3.

0 Barber, M.D; ater-orth, ?; Antibactarial Activity in vitro of Fuci-
din, Lancet, 1962, 1, pp 928-933.

Sac-ion, S.F., Garrod, L.P; A Chse of Staphlococual Septiceada
Treated with Pern.oillin ad Fucidin, Lanc3t, 1962, 1, pp 933-935.

Taylor, G., Blocr, K; Antistap lococ=I Activity of Fucidin,
tancet, 1962, I, pp 935-937.

5, Kitssa-kvcin or Leuco-cin (Svneuti)

:TkI is an antibiotic extracted frTo cultulao of strepto. ces (strep-
tovqyces kitasatoensis hata) in Japan in 1953. Xt has been used for a F
rather short timo in France.

Tis is actually a rd.xture of various an hiotic substances (6) whose
chezdcal nature is not entirely clear; it is part ol the group cf macrolids
(erythrouycin, carborycin, oleandozycin, spiramrciri); but, because of its
compound nature, it is closer to the antibiotics of the group of strqpto.-
graz5n (staphylorycin, prestinavcin).te

The kitasasycin base (a white power with a bitter taste) and acetyl-
kitasawcin (insipid) are used via the buccal route.

Tartrate of kiiasamycin, which is soluble in water, can be used via
the parenteral route, althougi only i.v.3 because of its acid pH.

Like that of the macrolids or gram-positive cocci, the antibacterial
spectrum extends to the gram-negative cocci (Neisseria), to the gram.
positive bacilli, and to some of the gram-negative bacilli (Hsmophilus,
bordetella, bruceflla).

Hst of the gram-negative bacilli, on the other hand (&kterobacter..
iaceae, pyocqarc) are not sensitive to the utilizable concentrations.

Janbon, et al, tested this antibiotic against 118 strains of staph-y
ylococci isolated in their hospital ward.

Of these, 52 strains (44J%) were highly sensitive but 43 strains
were highly resistant (C X I higher than 25 mug/ml).

Other strains were sensitive to intermediate concentrations.

Mbst of the resistant strains came from subjects who had already
been treated with other antibiotics; this suggests a phenomenon of cross-
bred resistance.

Io2
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in vitro, the authors were able to render an initially sensitive
staphylococcis strain resistant. This resistance was cross-bred with
erythromcin and pristinaiycin.

The authors also tested kitasairycin against 20 strains of entero-
cocci. it proved to be more active at the usunl concentrations than most
of the other antibiotics. The blood concentrations obtained after the
usual doso of 400,000 units (400 -mg) are at a iz:<imum during the first 2
hours. They reach rates bet'eon 0.50 and I .mug/rl (Ravina).

Cl--dcal studies gave the French researchers a good impression in
infections of !dnor or average scriousness due to pyogens; about 80% suo-
cess was registered, particularly in skin and lung infections.

This antibiotic is of interest prinarily because of .tg p erfet
tolerance which nake it ,,i,, ,anul,. Thia confirms the al.
most zere toxicity found in animals.

The possibility of using heavy concentrations i.v. will make it
perhaps useful in certain serious staphylococcias.

The usual posology in the adult is 800,000-1,600,000 units (or 800-
1,600 mg) by the buccal route, administered 4 times; 600,000 units or more

*in i.v. perfusion, for 24 hours. For children, there is one form that
*; cpmes in a syrup.

"A New Antibiotic, Syneptin (Kitasamycin)," Gazette Med France,
Vol 70, No out of series, 1963.

Ravina, A, "Kitasamycien," Presse Med, Vol 71, No 46, 1963,
pp 2198-2199.

6,. Paromoreein (H'umatin)

This was extracted in the United States from cultures of "streptomycas
rimosus paromorecinus." Its chemical formula is known (D-glucosamine-
desoxystreptamine-D-ribose Diaminohexose). It belongs to the family cf
oligosaccharides (streptomycin, kanamycin, neomycin, soframycin).

This antibiotic cannot be used parenterally because it is highly
toxic for the 8th cranial pair and for the kidney. When absorbed per os,
it is practically not absorbed at all and it is used in-infections and in
intestinal parasitoses.

Its activity spectrum is quite widespread.

In vitro, it inhibits the multiplication of most of the gram.
positive or gram-negative bacteria at concentrations which can be obtained
in the intestinal lumen.
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I.But -and this is its original feature here -- it is also very
active with respect to the dysenteric ameba because of the direct action
which was demonstrated in vitro and which comes in addition to th4) action
upon the associatexI flora.

An activity with respect to other protozoa (Lsablias, trichomonas)j
was also discovered.

testina tra neisartcarlyth amllesanth
shiollses inestna inectonsduetopathogenic or pyocyanic stap. lo-

respect to its use in amebiasis. In Morocco it gave~ highl.y satisfactory
results in the aeute or subacute forms in the research done by Hugonot and
associates, It also produced good results in other intestinal protozooses.

The product is well tolerated. Diarrhea cases attributed to midcro-
bial lysis can be observed some times. There is also reason to watch out
for diarrhea due to yeast (candida), as a result of flora substitution.

The dailyr dose is 1-2 g per day for the adults andi 30-50 mg/kg for
children.

The e.verage duration of treatment is 4,.7 days. A single dose of
4g has been proposed in the case of amebiasis.

0Hugonot,, R; Jego, J; latapie, J.L; Foissao-Gegouxq Ph; "ramn
of Intestinal Amebiasis by a Singl1 Adinistration of Paroimycin Sulfate,"
Bull et Mom Soc Med HoR. Paris LBufletin arA Reports of the Paris Medical
Hospital 8ocietz/9 Vol 77, No 7 and 8, 1961, pp 211-215.

7.Modified Antibiotics

Other antibiotics recently s.old in France are substances that are
either related to or thtt are modifications of existing antibiotics:

Thiamphenicol (Thiopheriicol), which we announced in 1961, is now in
use in Franc*.

We uv.ght remember that this is a derivative of chioramphenicol
wher, the NO 2 radical situated in a para position on the benzenic nucleus
is replaced. by a metbylaulfono radical (CH3-S0 2).

On an experimental. basis, in animals, thiophenicol, when adinm
istered in equal doseev produced loe high blood concentrations although
thqW were rare prolonged than in the case of chioramphenicol. and uz'ina=y
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I and biliary concentrations which were definitoly higher. On the other
Shand ilk- was slightly less toxic for laboratory -animals. From the bacter-

iological viewpoint, its activity is exertcd on the sane germs as that of
chloramphenicol but it is much roakeor. The minixm inhibiting concentra-
tions in effect are generally hi.gher, particularly for the salmonella.

Thiophenicol is used above all in irinary infections and typhoid

It was studied recently ty Janbon and associatos and by Keddari
in connection with typhus. These authors found the following, good activ-
ity on the part of the product, since all cases recovered with posologien
varying between 5 ard 10 cg/k-, on the average; the possibility of re
lapses (28% of the cases), but the absence of complications connected with

bacterial lysis and the liberation of endotoxin - this, perhaps because of
the "gentler" action of thiophenicol which is less bacteriostatic than
chloramphenicol; the rapid sterilization of the stools in the cases veri.
flied, perhaps due to the better bile concentration; it is difficult to
estimate the medullo-sanguinary toxicity. In some cases, a decrease in the
granulocyte count was found after treatment, but there was no aplasia.

As far as we know, the literature on this subject does not contain
any cases of aplasia connected with thiophenicol. However, in view of the
rarity of those accidents, we do not have enough information to come up

with a final opinion.

Janbon, M; Brunel, D; Bertrand, A; Alleu, Y; "First Experience in
the Treatment of Typhoid Fever with Thiophenicol," 'ebntpellier Med, 40,
1961, 26.

Keddari, M; Le traitement do la fievre typhoide par le thiophenicol
Teatment of Typhoid Fever with Thiophenicol. based on 33 observations
collected at the infectious disease clinics, Pr Janbon, thesis, Ybnt-
pellier, 1963.

Ponimepicclin (penetracyn) is an original antibiotic resulting
from the synthesis of two conventional antibiotics - penicillin V and
tetracyclin - into a single molecule. lbre specifically, we are dealing
here with phonoxy-methyl-penicillinate of a tetracyclin which has been
made highly soluble, in other words, mepicyclin (4.hydroxyethyl-diethylen.
diamino-mothyl-ttracyclin).

Penimopicyclin is highly soluble. It can thus be used both par-.
onterally and buccally and it diffuses better into the organism than peni-
cillin V and tetracyclin, Icy themselves.

The blood titer (expressed in basic totracyclin) obtained with the
usual dose is between 3 and 4 mug/ml. They are at a maxim= about 30-60
minutes after the administration (per os, I) and they persit (12 hours)because of the rather slow renal elimination.

-15-
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Passago into the cophalorac;Aidian liquid is rather good (1/8 of
the blood titors) and permits utilization in certain cases of meningitis.

The antibacterial spectrum is very broad and extends to the cocci
and the gram-positive and gram-negative bacilli.

The mpicyclin fraction seems to protect the penicillin V fraction
against the action of ponicillinase and this explains the action on strains
that resist ponicillins 0 and V.

The therapeutic results published in general medicine ard in pedi-
atrics are satisfactory.

This antibiotic is extremely easj to handle due to the absence of
toxicity and its good tolerance when adirnnistered by all routes.

fThe usual posologies are I g in 24 hours, administered twice (this
corresponds to 50 cg of tetracycii , and 600,000 units of penicillin V),
either orally or IM. For children, we prescribe 15-30 mg/kg and per 24
hours.

These doses can be increased without incon-renience in severe infeo-
tions,

Intravonous perfusion can also be used then. Local utilization is
likewise possible.

Dcmethylchlortetracyclin (mexocin). This substance, produced by a
mutant of "streptomyces aureofaciens" is a part of the tetracyclin group.

Better intestinal absorption and slower renal elimination give it
higher and more prolonged blood titers than the other cyclins. A more re-
duced posology i s thus possible (60 cg in 24 hours, administered twice, in
the case of adults, 10-15 mg/kg and 24 hours for children). Numerous clin-
icians have experimented with this product in France. They reported ex-
cellent results particularly in oto-rhino-laryngological and respiratory
infections in adults and children. Tolerance is very good. We must how-
ever watch 7ut for some very rareo incidents of acute diarrhea due to flor,).
substitution. and photosensitization, as in the case of the other tetracy-

• clins.

:tyrrolidino-methyltetracIi2 (transcyclin), This is a soluble
and stable tetracyclin which can be used int avenously. The blood titers
obtained are high. nd persist after an i.v. .injection of 275 mg at thera-
peutic doses .rate~j for 24 horns. It can be used with greater posologies
in adults, in serious infecticns (2 c . 3 injections). Cinical experiment.
ation has been reported with good results. For example, Grislain obtained
good results in pediatrics (ii. continuious perfusions or in the form of in.
jections into the perfusion tubing).

The addition of certain oarri(r substances to tetracyolin, hexa-
meta-phosptte of sodium (*ha:acVcli.n) or citric ion (*pancyclin) or pbytic

-16-h .16

. q __ .. .t___ _ _ __ _ _ __ _ _ __ _ _ __ _ _ __ _ __ . 1



I
acid (*ambrarycin) enable us to get blood titers greater than those ob.
tained from the basic tetracyclin used by itself,

O " H'disuccinate of Chlorannhenicol (1soinicol). This is a soluble
derivative of chloramphenicol which can be used parenterally, IM and IV.
It can be extremely helpful in serious infections, in special cases of
meninritis, when the buccal route cannot be used (coma, digestive in .tl
erance).

Nnw forms of novob.ocin are also being sold now: here we have an
injectable form (*injoetable catheorcin), a hydrogcnatod derivative,
dihydronovobiocin (*vulcamicin), which gives us high blood titers after
ingestion.

8. Numerous antibiotic associations have also recently been intro-
duced into therapy. We are, personally, not at all in favor of the multi-

plication of these products because the posology for each one of these anti-
biotics, whenever two of them are combined, depends on the other associated
antibiotic; besides, it is not easy to study microbial sensitivity by the
plate method; the association of tdo antibiotics is not always desirable
and, if it is useful, it had better be left to the free choice of the
practicing physician; finally there are marV more dangers of intolerance.

9. The incidents and accidents in antibotheraoy continue to pre.
occupy clinicians.

At the last congress of the Association of French-speaking pedia.-
tricians, Laplane and associates discussed this question and placed it in
the context of the "medication, the terrain, and the person prescribing
the medication"; they also described the mechanisms involved in great
detail.

There are two types of unpublished incidents which were reported

recently:

F. Richet and associates observed neuro-_sychic accidents in 3
chronic uremia patients who had been treated with mothane-sulfonate of
colistin (parenterally, at doses of 3-6 million units in 24 hours). The
disorders were of the obnubilation and dysesthesia typos, particularly
peribuccal and they wore also of the agitation, anxiety, hallucination,
hypotonia, abnormal movement types; in two cases, this ended in terminal
coma.

These are not accidents due to over-dosage as a result of aecumu.
lation, nor are these acoidents due to endotoxinic shockt according to the
authors, this involves a particular susceptibility of patients with chronic
uremia to that particular product. We must note that -o increase in renaL
insufficiency was observed.

This latter fact confirms the absence or the very low renal togi-
city of methane-sulfonAte of oolistin which wa3 noted by mary authors.
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For our part, we always used this antibiotic uit.tout arr major r
incidents and with beneficial results.

CVic-Dupont and associates described an aecidant involving a ver-
peculiar and very deceptive intolorance of metcilin aan intolerance of
the pseudo-infectious syndrome type. In three serious eaes of infection
treated With methacillin I.V.o those authors, after sevsral days or wooks
of teeftmont, while the evolution was favoral'G, observed a rather abrupt
return of fover, accompaniec by chills, vondting, headachcs, impression of

-" epigastric bar, and resumption of hy7perleucocytois. However, these alarm.-
ing symptoms, which simulated a return of infootous processes, disappoarod
rapidly after tbh mothycillin was stopped.

Such accidents, whose mechanism remains unknown, but i-thich is pro-
bably of an allergic nature. are particularly worth-vhile studying because
lack of familiarity with them might mistakenly orient the plysician toward
an infectious etiology and cause him to use methycillin in the treatment
whereas such treatment with methycillin should irmediately be interrupted.

Laplane, R; Debray, P; Etienne, M; Graveleau, D; "Accidents in Anti-
biotherapy," X X Con~rs de cs~sociation des pediatres do langue francaise
III: Los accidents en theraoutiue nedatrcue /1gth Congress of the
Association of French-Speaking Pediatricians. III: Accidents in Pediatric
TherapyT, 16-126; Expansion scientii1que Publishers, Paris, 1963.

Richet, G; Ardaillou, R; Sultan, Y; "Neuro-Psychic Accidents in
Chronic Uream Cases Treated with Methano-Sulfonate of Colistn, Bull et
Mem Soc Med Hop Paris, 1962, No 14, 1199-1205.

Vio-Dupont; rtpin,M; Huault, G; "Accidents Due to Intolerance of
Methycillina of the Pssado-Infectious Syndrome Type," Presse med, 1963, 71,
No 6, 271-273.

10. We All not go into the problom of the ng _1ag..des hore
this problem vas covered recently in our zagazine.

We would like to ask our readers to refer to that particular art.
icle.

From the sulfamides we can ',ve on to a new compound in the group
of nitrofuranes; this is a compound which was recently introduced in ther.
avy and which is called nitrofur olidi ne (furoxane); it can be very ad.
vantageously used tn intestinal infections, particularly infantile gastro.-
eutritis cases.

Btii Rt Vi)e, J.L; "Qurrent State of Sulfaiddotherapy in In..
totious athclogy," Rev du Praticien (the Year of the Praotitioner, 1963),VeX~3 bX , s. 128-132..
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In our goneral review o'L 1961 we reported the incresingl.y WidewQ spread occarrence of ser-.ous ir octoqrs due to germs which in the past
*wore ident io& as saor p!~rtes or slightly pathogenic, such as the pro,-

and epcaly the pyoayanic bacilli; an entire issue of
la v-,ie du Frtieien was dovotcd to that subject; the report was ondtlea

~iBb4y cte.-1a Infoct:' ons.ll WO -L- pht- io -eeall +.he respons-
ible fa-etors herel saei,eazia~a o~e tne~ re&;J.;-ar~t strzainz k~a a reuJt of the
inaiy w.iidespread amd soms'U =es excessive use of the usual antibic.
ties-, olrexilation 01, thao strains ir. a hospital e-nvironziont5 increasirgly I
froqUert Practico of diverse lnstriznronta.l 0=lorationg or vo'vival manouvaers
performod on'seriously ill putients or on' weak2ly~rzistant opcrot~on cases

-althou-h rigorous asepsis is not always 6asy to carry out.

Recently, fo'ur cAses of 1"A-ocbacter cloacae" septicenias were ra-
* proted to the iMadical Society of the Paris Hospitals.

The germ involved, a gram-negativo bacillus of the family of~ Enter..
* obacteriaceac., urntil then had only been considered as a rather vmr and

unimportant sapz-ophyte, pa ticularly in the intestinal mucosa.

The three casos reported by Vie-Dupont, issac, and ,.mstutz ocecurred
alm~st simultaneousl.y, causing a veritable minor horpital epidemic in three
patients who were stricken with severe tetanus, who had been trac~ieotozized,
curarized, and who were on a 11blankceV1 antibiothxerapy regime (penicillin..
streptomyc~an),

The symptomatology- revealed a c.)nbination, of a septireamic syndorme;
a broncho-pu~monary attack creating suspicion of an aorial entry way
(trachootorq.aspiration) arid# in 2 cases, a coma and irrtnrersible -coflap-
gus, perhaps pointing to a release of endoto6c5.n.

Along with VorLiac, David end F~aan we r~s reported a case involving
an 8-year old child,~ aftar heart nurgorys with placement of an ivalon pro.

tonis (ClA wlth abinl voflous rotwnn)s hk in tho favo.rably dovoloping
cases of, Vic-Dxpont5 rocovery wias obtainod etly after lonT, artibiotia
troatmont, which was ada~ptod to the particu~lar bactericidal capacity, cosm.
bined with corticotherapy u1iioca offect was highly bonoficial,

Vic-flupont; Vissaes J1 Amstntz, Ph; "t Three Cases of Aerobactor
'gaaa CM~ig a-4- the sult of :cstMm"Soo 1. ed, Hogit, Paris, U~4,

Bastin, R; Verlia, F; Lapresle, Cl; David, V; Hazan, J; "Aero!,actor
cloacae Sopticomia - Recovery I>ue to Antibiotherapy and Corticotherapy,"1
Soc IYed 1onit Paris, 1961 1140 No 39 249454'.-
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The tochrniquo of ir no)lnoro,aa lce (IF) is based on the poz.ibil.

A number of variations of this technique have beon used:

The diroct method consists in establ.ishing contact with a prepara-
tion fixed ol L. slide and presumed to contain the antigen to be identified,
on th3 one hand, and a solution of corresponding antibodies which had ear-
lier been combined wilth a fluorochrome (generally, isothiocyanate of fluo-
rescein). Theantibodies are fixed on the antigens; the non-fixed surplus
is eliminated by washing. The preparation is then examined under the micro-
Scope, With the black background illuinated by radiation capable of excit-
ing the fluorescence of the fluorochromre (violet, ultraviolet). The antigens
are thns made visible by the specific fluorescent antibodies which are fixed
on them and they can thus be identified right there. Bacilli will appear
as greenish rings; viral antigens will be located inside the i..fected cells,
for example. The preparations are made with the help of various specimens

(throat, stool, LOR, histological sections'l.

The Indirect method is generally used to establish the presence ofJ antibodies in the serum of the patient, something like a serum diagnosis
or a complement deviation reaction, for example. It is based on the prinma

cipi. of Coombs /sie7.
We put the serum from the patient (who was presumed to have syphilis

In the example selected here), in a suitable dilution, on a preparation
that is fixed. on a slide containing kniown antigens (for example, syphilis
treponeras). After washing, which eliminates the surplus of antibodies
that are not fixed on the antigens, we, for the second time, place an
antibody solution on this and this time the antibody solution is combined
with human antigatma, globulins which are fixed in turn on the patientfs

antibodies ("double layer" method). Once again the surplus is eliminated

orteOther methods are less utilized, such as the anticomplementary method

The solutions of antibodies used are the glabulinic fractions of
the serums from 1Wyperimmuized Lriimalop combined with fluoroobrome under F
we2lldatermined pkysicochemical conditions.* They can be stored in a re-
frigerator.
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Thus the Y techilque features t'he benefits derivin- noo only from

the specificity of a serological method but also the benefits deriving from
the rapidity of microscopic exa _nation.

Among the applications of the IF method in infectious patho.ogy.
'we must distinguish -,YTO rnttons in the fie d of research, for example,
the stly of the ........ .n. eignns in the irfected cells, the
&Wudy of t £r< J, the F, Zly ttq ~yelc0P~lt of
antigens in vivo, etc; these are tromendously im orta', ' Th th

ical viewpoint of course; and we also have woplicatdions in the practical
field of medical diagnosis which we can quic'iy rev-em.

Among the enteral infections, only tthe infantile gastroenteritis
cases (GEI) due to pathogenic colibacilli have benefited from this tech-
nique. This is a direct imethod e-ploying combr.ned se-ums of rabbits, cor-
responding to the 10 responsiblu serotypes. The results published by
Whitaker (1958), and particularly thoso pubdishad by Le Mnor, Fournier,
and E.-Lachar in France (19 62) were better than those obtained with the
usual technique (culture- agglutination), in terms of sensitivity; as far

.'as the spocifiuity is concerned, it is satisfactory, undoubtedly because
of the B antigens which envelop Fre found in the envelop of7 these coli-
bacilli.

The rapidity of the method makes it possible to discover infected
infants immediately.

Attempts to use them in connection with salmonella, shigella, and
cholera vibrio, on the other hand, failed because of the antigenic 0 con-( muiities of these germs with numerous saprophyta bacteria in the digestive
tract.

The application of the direct method to the diagnosis of whooping
cough was proposed by Donaldson (1960) and Kendrick (1961). In France,
J. Varie, Herzog nd Gaiffe (1963) were satisfied with a method which en-
abled them to detec" the disease ea.ly in a high percentage of cases.

However, certain difficulties, which we likewise encountered, such
as the cross-bred reactions with neighboring germs, as well as difficulties
of interpretation of certain slides (specimens taken from the throat), have
been reported, by the abovementi oned authors and undoubtedly explain the
possibility of some errors.

The application in the diagnosis of diphtheria has been tackled in
two different ways although, in both cases, this involved a direct method
applied on sarapings takwi from the throat.

Whitaker (1961) combined a diphtheria antitoxin, whereas Moody
(1963) used a combined antibacterial serum (prepared through brper-inm.
i ation of a rabbit with the help of antigenicalUy oomlete live diptheria
bacilli).



These t.o types of combined substances ernabled their users to estab-iI fih th prsenc ofKleb-Loler -bacilli in the speciimens tken fro.m

the diphtheric throat (allowing the swab to incubate in a liquid medium
j j Q for seversl hours prior to the preparation of the smears).

However, neither of these two combined substances produced perfect
specificity, it seems, because false positivo fluorescences are possible on
th6 part of the saprophyte Corynebcterizceae or other bacteria present in
the speimonens taken from the throat.

The I method thus does not appear to offer sufficient reliability
in this case, at least it is not far enough along to be used at thds time.

Next, it would bo logical to take up the topic of direct inmuro-
fluorescence for the isolation - from the throat -- of streptococci of
Group A, the only ones that are liable to be responsible for nephritogenic
anginas, scarlet fever, R.A.A. [ic7, since the serum precipitation method
of Lancefield is rather long and delicate.

However, Moody and associates first of all combined an antiserum of'
Group A and then observed a strong cross..breeding reaction which was quite

unexpected and which involved the C and G streptococci here. The extraction

of the antiserum and the use of the fluorescence inhibition method reduce
this inconvenience.

The results on specimens taken from the throat were reported by 1o
several authors (Redys, Peeples, Cherry, Wolfe, Halperen, Warfield) and in

75% to 95% of the cases they agree with the usual method (culture-serum
S prec pitaton). The disagreements seem to be due to false positive fluores-.O cences o

Although this application is quite worth-while, it has not yet been
sufficiently utilized to enable us to come up with a conclusive judgement
as to its valu

Still talking in torms of bacterial infections, a number of other~applications have been proposed but the advantage of the IF method over the

usual methods is not evident in these cases:

The pathogenic staphylococci which secrete coagulase could be dis-
tinguished by a specific conjugate fombined substance/ (Carter, Blobel).

Using the direct IF method, Page was able to establiah Pfeiffer
bacilli in the LCR of meningitis cases due to that virus, even when the

culture remained negative after antibiotic treatment.

The possibility of using immunofluorescence in order to identify

meningococci ead Listeria monooytogenes has also been demonstrated.

We idght also mention the applications proposed for infections in.-

volving brucella; pastourella; anthrax; swine rotlauf bacilli; melioldosis; f
-22 -



Weto hgXt a -- -. iL . e -0st worth.-whilo auoiicatons ofO the F method in e ,a;.oss of Ven-rea iss-s -opOs. by L eacon:
we will not go into detail bccause -his iz nat exactly oL- subject hare
today.

1-e direct nethod zsei in b er.rhaci does not of:fr "_ Aant-
ages over the sik: tZa t-- acu-;a C~aai it -- Vc Q fo-li

* . sa-e re:;ults as the cultura- in c.ro--c c ses, -th a certain -aeantzLe in
tcrms of sinplicity and rapidi-ty (ait-ouh the swalbs -ust bo incubated
12 hours).

in t'-e field of s-p>is, tae - .-- d.d *-as ", en usel -ore wide-y.
It was introduced into :.ranca b 3ozel an. (11959). This is an i.-

* direct serological =ethoi usin; tzon antigens.

The antibodies "-_izh were established in the ser'- of =atiants are
* not the reagins rat rather specifc antibodies of T? and the antiProteiml

of the group (?illot and Borei, 196.).

its specificity and i=nortance hava been widely dabated.

The diagnosis of atyical prin-tive lug: di-eases due to the
Eaton agent (PLO) seens to benefit considerably frao- i.rzunofluorescence

, which, in effect, is today the only practical diagnosis method.

Here again we use the indirect method since the antigen consists
of histological sections fronm chicken enbryo lurs experinentally in-Q fected with the wycoplasm. The speci,ic antibodies evidenced here in the
serum of patients are different flrom the cold agglutinins. In France,

F Thivolet, Sohier and their associates, worling with a series of 102 atyp-
ical pneumonia syndromes, were thus able to evidence this otiolo r- 30
time.s.

In the area of virus infections, diagnostic applications are much
more limited,

The diagnosis of grippe by the direct method involving throat
washing liquid was proposed by Liu but has produced some highly inconstant
results.

It is possible to identify the herpetic virus in skin lesions
(Biegelsein).

The rapid identification of polio~relitis viruses on cell cultures
was proposed by Hatch.

The application in the diagnosis of rabies seems to be most worth-
while here. The virus antigens can also be established in the nerve cells
of infected animals with greater sensitivity than the conventional tech-
nique of Negri body staining (Anastasiu; Goldwasser; Etchebarne).

23 -0



tI Th pa-asitologv, app lications in L,.,nnection -with candidosis, -
bisis trypanosoniasis, he-'Ininthjiasis, and tricho=- nas have barely been
started.

On. the other "and, he indiret -tC&-' ena\ed Goldnan and, in
France. Garin and ikboso.Thoas, to oorn,. a se -.: aiagnosis of toxo-
blA-i0bs as sensitive and relable as the lysis test.

Overall, the different applications w hch we have just reviewed
arf o far only in -e eplorato -$stze. Ey ad larZo, tho speed and son-
sitivity of ± ofluorsconce constitute the =Aor advant-ges hero. The
reproductiility and specificity of trds =ethod on the other hand often are
rather approximate.

We nust not be too oo,-,tistic as to the good that can come of this

technique in the field of infectious disease diagnosis.

"A Le inor, L; Fournier, P.J; Bfliachar, E; "Ra.d Dtection of E. coll f
Enteropat-hogens in infants by the -=anofluorescence Metlhod " Se- Hooitaux
______do__________~osita Week (Pediatrics Yearbook2,', 38., 1962,
N~73.-

Marie, J; Herzog, F; Gaiffe, M; "The Rapid Diagnosis of Whooping
Cough by the Fluorescent Antibody Technique (100 Initial Results),"
SeM Bopitaux (Annales de Pediatrie), 39, 1963, 269-272.

Mbody, Y..D; Jones, W.L; Identification of "Corynebasterum diphtheria"
with Fluorescent Antibactaria Reagents," J. Bact, 1963, 86, 285-293.

( Moody, M.D; Siegel, A.C; Pittman, B; Winter, C.C; Fluorescent Anti-
body Identification of Group A Streptococci Frou Throat Swabs, A.J. Public
Health, 1963, 53, 1083-1092.

T. volet, J; Sobier, R; Picard, J.P; Blanc, G; 2Application of the
IM-utifuormiiuo M-hod in the Iemuoi§-ical Diagnopig of bang M1emo§Dlue to %coplasm o' thton1 kn nst Pasteur, 1961, 103, "74.756.

Anastasiu, P; Lepine, P; Dragonas, P; "Kinatic Study of Rabies Virus
in Vissue Culture with the Help of Fluorescent Antibodies and Ultra-Fine
Sections_" Ann Inst Pasteur, 1963, 105, 813-824-.

grin, ,P; A b q§!.Th m., T; "Thq Seroogi .al g~g of T oxo.

m d, 1963, 71, 2485-24M8.

For the bibliography of earlier publications, see the following:

Nairz, R.C., Fluorescent Protein Tracinig, 1962, livingtone, E.S.
Ltd, Edinburgh and London.
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r~i Pastir, R., Lafaix, Ch; "immunofluorescence in Infectious Pathol-
ogy,,, Journees irdicales do Broussai -La Charite Redica! Conferences in
Brussals -- Charity ospita!/, Fay 1964, Expansion scientifique; publishers

Q ( (in print).

Clinical Data on infectious Moroncleosis

Tho atypical forms of infactiousr mononuclosis can bo connoctod
with their etiology by means of the serological reaction of Paul Bunnel
and Davidsohn. A nunbor of recent publications also" reported observations
on rare locations of this disease.

Vrliac and associates in 1962 observed two severe cases of neuro-
logical location in young subjects.

In the first case, encephalitis appeared after a characteristic
angina, without any meningeal reaction leading to a coma with convulsive
crises and duveloping toward death in spite of attempts at revival.

The blood formula was not at all characteristic but the Paul Bunnel
Davidsohn reaction was quite positive.

The second observation involves a serious case of meningonmelitis
expressed by paraplegia with hypercyt'sis and rachidian hyperalbuminosis,
in the course of a rather minor febrile angina.

The hemogram and the serology were characteristic of infectious mono.
nucleosis. Rucovery was achieved although a number of sequelae persisted

0 (genito-urinaiy disorders, Babinski sign).

At the snMi session of the Medical Society of the Paris Hospitals,
Mahoudeau reportod a case of peripheral facial paralysis in the course of
infectious mononucleosis.

Neel and associates reported three cases of neurological forms.
These involved one case of primitive lymphocytary meningitis, one case of
secondary lymphocytary meningitis in the course of development of infect-
ious mononucleosis, and one case of meningo-encephalitis with a disturbed
electro- encephalogram.

All of these patients recovered without any sequelae. The etiology
'was demonstrated by serology.

Mertenova and associates reported one case of infectious mononuo.
* leosis beginning with a coma.

The frequency of nervous complications in infectious mononucleosis
was about 1%. This essentially involved -- in order of decreasing fre-
quency -meningeal reactionsj, polyradiculoneuritis, and encephalitis.
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The classically favorable prognosis has not always been found to
bear out the observations of Verliac.

0Their treatment seems to benefit from corticotherapy associated
with antibiotherapy as well as, possibly, techniques of respiratory resus.
citation (Grenet).

Albeaux-Fernet ard associates reported another rather minor loca-
tion of the disease since they found only about a score of published ob-
servations on this. This involved an acute febrile pericarditis, accomp-
anied secondarily by edema of the face, diffuse adenopathies, and
splenomegaly. The hemogram and the PaulBunnell-Davidsohn reaction pro-
vided the etiology of the disease.

Gregoire and associates, finally, mention a genital location of the
balano-posthio.e erosive type, accompanied by fever, asthenias, adenopathies,
and erythema. The hemogram was characteristic and the serology was posi-
tive.

The case developed toward recovery. The authors only found three
comparable observations in literature.

"acts such as these, and the inguinal ganglionary forms described
by Chevalier suggest the possibility of a mode of venereal contamination
through salivary contact, as emphasized by Lepine.

All of these rare forms of infectious mononucleosis should certainly
cause the practitioner to perform a serological Paul Bunnell-Davidsohn re-Qaction, in view of the entire unusual symptomatology associated with blood
mononucleosis (with basophile elements); the practitioner must realize that
it develops positively between the 8th and 14th days of the disease and
that it turns negative around the 3rd month.

The other reactions proposed, which by the way are not currently
used, do not seem to be preferable here (Eyquem).

Verliac, F; Lamelin J.P; Yagloire, C; "Two Unusual Complications of
Infectious lbnonucleosis -. Deadly Encephalitis and Meningo-1elitis,"
Bull et.em de la Soo Med Hop Parisr 1963, 114, No 2, 179-184.

Neel, J.L; Groussin, P; "The Nervous Forms of Infectious Yononuo.
leosi (In Connection With Three Cases of Miningial and Meningo-Encephalitic
Forms),"l Le oncours Medical [-The Medical Concurse, 1962, No 51, 7003-
7006.

Mortenova, J, et all "Comatose States in the Course of Infectious
Mononucleosis - Report on a Case History," La Presse med, 1962, 70, No 22,
1081-1082.

Albeaux-Fernet, M; Chabot, J; Yoroau, Ph; "Acute ?erlcardits-
Initial Manifestation of Infectious nmonuclaosis," Bull etMem do la So
Med oElpt Pari,, 1962, 113, No 13, 105/-1059.
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t Gregoire, J; Labram, C; Dreyfus, B; Dznart, A; Fazard, J; "A Case
of Infectious Mononucleosis with Gerd-ml Location," et _e._ de la Soo1ed- Hopitaux de Paris, 1962, 113, No 4, 28,-'90.

Lopine, P; "ltiology and EBide= olog-y of Infectious Mononucleosis,"
Rev du Praticien, 1962, 12, No 25, 267-2673.

Grenet, P; Chavelet, F; de ?ilerets, F; "Infectious Yononucleosis,"
ibld, 2675-2685.

Pyquem, A; "The Paul-Bunnell and Davidson Reaction,! ' Ibid, 2703-2711.

What Ts the Flace of Sudden Exantherma Anon- the
ErDtheatous VirosesT

Among the erythemnatous viroses in children, sudden exanthera which...
Cest of paragraph illegible in photostat_7.

t Recently, Monnet and .. ,§est of line illegible in photostat7, in

their study of 42 cases, and Bernard, discussed this problem.

Sudden exanthema is essentially an infantts disease; it usually
attacks infants between the ages of 3 months and 2 years; out of the 42
infants obsorved by*bnnet and Fleurette, none was more than 2 years old.

The frequency of this disease is undoubtedly very great but, most
of the time it is not recognized and it may sometimes even be not at all
apparent.

The disease is defined by its rather peculiar symptomatology.

It manifests itself first of all by a generally rather steady fever,
which most often is quite high (390 C) and which lasts 3 days. During that
time the infant is agitated, cranky, and rather sleepless. The physical
symptomatology is very poor: the throat and the tympanums are congested;
sometimes there are small adenopathies in the neck and their may also be
a discreet splenomegaly.

The eruption appears only on the 4th day, after thermal defervescence.
It is always quite discreet and rather fleeting, it consists of generally
separated and sometimes confluent pale-pink maculo-papules which settle
on the neck and the trunk.

The dolayed appearance of a rather fleeting eruption explains the
fact that the disease is frequently not identified as such.

During that period, the hemogram will constantly reveal leucopenia
with granulopenia,
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Sometimes, complications can be observed. Joseph and associates
several years ago emphasized the nervous complications of the disease.

Those were encephalitic nanifestations of the convulsion type, with
motor deficiencies; a discreet clinical or biological meningeal syndrome
can likewise be observed. These alarmdng signs generally are completely
regressive. In some cases, however, one can note accompanying 2equelae.

Ligostivo disorders are also possible.

The work done on the etiology of the 6th disease actually amounts
to very little.

Certain authors (Shaw, et al) were able to transmit the disease to
monkeys; Fleurette observed a cytopathogenic effect after planting speci-
mens on human kidney cell cultures.

However, the question as to whether sudden exanthema is a disease
due to an as yet unknown virus or whether we are dealing here with a syn-
drome corresponding to several viral etiologies-- that question has not
yet beer- olvod.

Future virological studies will perhaps make it possible to answer
this question with certainty. Spealdng more generally, the chapter of
erythematous viroses is full of surprises.

As a matter of fact, only two diseases have been perfectly defined,
both from the clinical viewpoint and from the virological viewpoint; they
are: measles and German measles, whose viruses were isolated, respectively,

' C in 1954' and 1962.,

Among the others we must distinguish the following:.

Old clinical framework: the 4th disease (Filatov, 1886, Dukes
1900); the 5th disease or epidemic megalerythema (Sticker 1899); sudden
exanthema (Zahorsky, 1910).

But, among these, the first of the three mentioned here does not
correspond to anything precise, the 2nd has a rather disputed nature, and
only the rd, as we have Just seen, gives us a clinically well-defined
picture although the etiology likewise is not precisely spelled out.

Recent viroloaical acquisitions.

In recent years it has been discovered that certain recently iso-
lated viruses were capable of producing erythematous eruptions. For ex-
ample: Echo viruses, particularly Echo 9 and Echo 16 (Boston exanthema);
the coxsackie A or B virus; more rarely, certain types of adenovirus, etc.

Actually, right now it is difficult to assemble these various dif,
fering facts in a precise fashion. It might be a good idea to draw up a
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new clasL fication in the light of advances in virology which will maks
precise biological diagnosis possible.

O Mnot, P; Fleurotte, J; "The 6th Disease or Sudden E-anthema,"
Sem Hopitaux (AnnPediat), 1963, 39, No 23, 190-195 (802-807).

Bernard, R; "Infantile Roseola," M hrseiile Medical, 1963, iCO,

No 5, 321-326.

Joseph, R; Ribierre, E.M.; Job C; Gabilan, J; "Nervous Complications
Due to Sudden Dcanthema," Sem Honit (Ann Pediah), 1958, 34, No 9, 55.559.

Recent Discoverios on German Moa.los

German measles is a disease which is almost always benign in child-
ren or adults.

The incidence of encephalitis due to measles is extremely low. How-
ever, in connection with the publication of three serious forms which were
observed during a British epidemic in 1962, Pampiglione and associates
noted that a rather rough attack on the brain is undoubtedly more frequent
than one generally assumes. In effect, they also reported seven cases of
slight encephalitis and they point out that the EEG's, which they took

systematically, were disturbed not only in these cases of encephalitis but
in many cases of measles without any other complications.

As for the death rate due to encephalitis, this was evaluated by
Miller who reviewed 80 cases in medical literature in 1956 and found 20%

IO deaths.

But above all, as we know, ever since the first observations by
Gregg, inh Australia, in 1941, it is measles which generates embryopathies
during the first weeks of pregnancy, if it strikes receptive pregnant
women, that is to say, women who have not had German measles before.

Abortions and congenital malformations are the consequences of this.
The latter vary according to the state of development of the embryo at the
moment of its transplacentary contamination ard they may be diversely assoo.
inted, This o0sentially involves eye and heart malformations, de fness.
durnbnons psycho.-moti ota dation ,rith o? without. rdaroauphaly,

The frequency o these embryopathios in pregnant women who contract
the disease during the first 3 months of pregnancy appears less high than
it seemed at first sight. The 50-80% figures given in the first 3tudies
(Parsons, Swanm, Ingalls, Obor, and in France, lary and Seror) seem to have
boon out back in the liCht of more oxtonsivo and more rocont statistics,
down to about i0-35% according to the following authors (in Sweden --

Lundstrom; in the US - Siegel and Greenberg; in Australia - Pitti in
Great Britain - Mnson; and in New Zealand - Liggins). On the other hand,
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after a recent survey in Great Britain conducted by the College of General
Practitioners on 510 cases of German measl-s and on contagiousness in the
surroundings, only 3.7% of the women of child-bearing age contracted the0 disease, undoubtedly because of immunity acquired in childhood.

An embryopathy ight thus manifest itself in i%, roughly, of preg-
nant women exposed to contagion at the beginning of their pregnancy, iVniS

-0 §W11 unfortunately very high 4nd an effective means of proven-
tion would certainly be most useful here.

RIght now, passive immunization is the only method possible. It
employs above all the standard gamxa globalino whose effectiveness doese
not seem to be any less than that of the gamra globulins or whole serum
from convalescents (Lundstrom).

This means of protection looked effective to most of the statisti-
cians (Lundstrom, Soulier). Very recently, MacDonald contributed the re-
sults of a very broad systematic prevention campaign for pregnant women,
involving standard gamma globulins; this campaign was copducted in Great
Britain between 1954 and 1961 (16,121 doses were administered); it appeared
that 1.27% of the pregnant women who were exposed to contagion, contracted
.,he disease. If we compare this to the above figure of 3.7% in women of
ihild-bearing age who were exposed and who were not protected, then it
seems that this kind of prevention is quite effective, if the dose is suf-
ficient (1,500 mg rather than just 750 mg) a d if it is administered suf-

ciently soon after contagion.jIHowever, this passive prevention is not always applied or it is
applied too late, either due to negligence or to diagnostic difficulties
(Young), becausetof very discreet or even non-apparent forms. Even
under the best application conditions, finally, it was found that the pro..
tection was not constant.

This is why the isolation of the measles virus which would en.
ablo us to tackle this prevention problem from a different and more effect.

Now, although the viral nature of the disoase wa; no longer in
doubt after the experiments involving transmission to human volunteors
(Hiro, 1938; Anderson, 1949) or to monkeys (Hess, 1914; Habel, 1942),
attempts at developing cultures nevertheless always failed.

But in 1962, 3 teamS of North American virologists, working in..

dependently, Isolated the German measles virus simultaneously, on cell
cutures.

Weoer and Nova managed to develop a culture from specimens Of .......

blood and urine taken from measles patients; they were able to grow thosu
on human ai~niotift cens (in apriv=y culture), The virus multiplies only

very &lawly. The cytopathogenic cffeet appears onl*y after several pass.
ages! rirst very slowly (1"- days) ard t hez re~her dtscreetly r after
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that more rapidly and more definitely as the passages go on. The appear-
ance of neutralizing antibodies from patients' serum proves the responsi-
bility of the isolated agent in causing this disease.

Parkman and his associates used a different technique. They iso-
lated the virus on cell culturs taken from monkey kidneys or human embryo
kidneys. In spite of the absence of the cytopathogenic effect on these
media, they were able to prove the fact of multiplication by an interfer-
once phenomenon with another virus (Echo il). The latter, in effect, is
no longer capable of multiplL ng and passing its usual cytopathogenic ef-
fect on to kidney cell cultures if they hcave been inoculated earlier with
specimens taken from the throat of measles patients.

Antibodies which neutralize this interference phenonenon appear in

'1the serum of patientz.

Veronelli and associates obtained suteroosable cr identical results
on the basis of throat and blood samples .specimensJ, using an identical
technique.

The identity of the virus isolated by these three teams of re-
j searchers was subsequently confirmed by serum-noutralzation.

These studies were very quickly confirmed by other authors (Sever,
Sigurdardottir, Balsamo, MacCarthy, Plotkin).

Certain other points have likewise been confirmod: the physical-
chemical properties, particularly the resistance to cold and the seonitiv-
ity to ether; the impossibility of producing. a complemert deviation re-
action, perhaps because of the weak concentrations in the viral particles
that are obtained- absence of hemadsorption and hemagglutination; these
culture viruses are successfully inoculated into volunteers (Sever), as
well as into monkeys but there is no success here with the other laboratory
animals.

Interference is found again in numerous other viruises (Sindbis, Cox-
sackie, polio, SV 4).

Certain findings are particularly interesting:

Among the various cell cultures sent, many permit the multiplica-
tion of viruses but a cytopathogo . effect is observed only 'n the human
a.niotic cells. YcCarthy recently showed that the same result could be
obtained with a continuous-line culture of rabbit kidney, which is more
practical to use.

In mcalos patients, the virus scom *o be capablo of isolation in
more than 80% of the cases (Sov). The . cxiz success Is obtained with
3 spocimens from the tbroat (throat washing) during the first 3 day oS
the dinoasa (Plotkin). Blood* , and ewiri nglion (NaoCt) Spea4.
mons can also be used.
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An increase in neutralizing antibciies can be found in 90% of the
cases. Neutralizing antibodies are found at significant rates in many L
children who have malformations of measles origin (Plotkin).

0 The isolation of the measles virus u-ndoubtedly will have worth-
while applications in the future:

Virological diagnosis of the disease; serological diagnosis of the
dlapeo 46d dincovory of roceptive subjects; pcrhaps the perfeohion of an
effective vaccination.

Pampiglione, G; Young, S.E.J, Ramsay, .14; Neurological and Electro-
encephalographic Problems of the Rubella Epidemic of 1962, Brit Med J, 1962,
2, Nc 5368, 1300-1302.

FAcDonald, J.C; Gamma Glob'ulin for Prevention of Rubella in Preg-
nancy, Brit Med J, 1963, 2, No 5354, 416-418.

Watson, G.I; YacDonald, J.C; The Infectiousness of Rubella. Report
by the Epidemic Observation Unit of the College of General Practitioners,
Brit NeMd J, 1963, 2, No 5354, 419-420.

Young, S.E.J; Ramsay, A.M; The Diagnosis of Rubella, Brit Med J,1963, 2, No 5368, 1295-1296.

Liggins, G.C; Phillips, L.J; Rubella 7mbryopathy. An Interim Report
of a Now Zealand Epidemic, Brit Med J, 1963, 1, 711.

Weller, J.H; Neva, F.A; Propagation in Tissue Culture of Cytopatho-Q genie Agents from Patients with Rubella-Likellness, Proc Soc Exp Biol
Med, 1962, iii, 215-225.
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Virus from Army Recruits, Proc Soo Exp Biol Mod, 1962, 111, 225-230.
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Ulol Mod, 1962. 111, 472-476.
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of Virus with Cases of Rubella Studi in Toronto: Propagation of the
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YCartkhy, K; Tylor-Robinson, Ch; Pillinger, S.E; Isolation of
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Plotkin, S.A; Oudgeon, M.C; Ramsay, A.M; Laboratory Studies on
Rubella and the Rubella Syndrone, Brit Med J, 1963, 2, No 5368, 1296-1299.

110 Vaccination Ar~ainst 14easles

An effective prevention of measles would not appear to be unjust-
ified here. As a matter of faat, a!hough child mortality due to this dis.
04§! ha d OAsed consid[erablr ever the ,st , sg ,
larly after the introduction of over'rfection antibiotherapy, it neverthe-
less has not disappeared entirely. By way of exairple, we here in France,
according to statistics prepared by the I.SE2 for the period of 1950-1960,
had 3.136 deaths due to neasles; during the same decade, we had 3,832 deaths
due to whooping cough and 2,157 deaths due to poliomylitis. According to
tangmuir, mortality in the United States is supposed to be I out of 400,000.

In the underdeveloped countries, mortality is much higher. In the
Indies, for example, Taneja found I death for every 300 children under the
age oi 5.

.Measles thus remains a severe infection in tiny tots and in weak
ch.ildren. Certain suporinfections _fverinfectons7 are not always well
trea od or well controlled bry antibiotics. Finally, the viral corplications
as such remain roughly what they were, although some of them do benefit from
corticotherapy (pulmonary and laryngeal viral complications). The frequency
of encephalitis in particular has not decreased. It is reported to be be.
tween 2 (1angmuir) and I out of 1,000 in the United States. The serious-
ness of 'his complication is well known. The mortality rate is not negli-
gible and it can cause rather considerable p-sychic or neurological sequelae.

The possibility of preparing a vaccine came up when Enders and
Peebler in 1954 demonstrated that the morbillous virus could be easily culti-
vated, accompanied by a cytopathogenic effect, on human and monkey kidney
cel). cultures.

Starting in 1958, many attempts and experimonts wore cornucted
mostly in tth United Stated.

Two methods for preparing a vaccine from virulent material were
used and compared; employment of a live but attenuated virusl employment
of a strain of virulent but inactivated (that is to say, killed) virus.

Livn Attenuated Vaccine

Much experimentation has boon accomplished in the United States
and Europe with attenuated live vaccine; it consists of a strain of virus
(the Edmonston strain) whose virulence Enders was able to reuce by means
of numerous passars over human kidney cell cultures ard then over human
amnotic cells, followed by passage over chicken embryo e, arA then fin.
all,, on chicken embyro cell cultures. The moment the virus was adapted
to the )Atter cvilture medium, it lost itz capacity to produce experimental
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measles in tho receptive monkey although it retained the capacity of pro-
ducing -- in that experimental animal - an antibody titer comparable to
that which appeared after this disease.

In other words, the virulence of the strain had been attentuated

b~t its antigenicity has been preserved.

Right now, several tens of thousands of receotive children -- that

is to say, children who have never had measles and who therefore do not
have any anti-morbillous antibodies have been vaccinated with this atten-.
uated Edmonston strain (as a matter of fact, two slightly different vac-
cines were used) in the United States, according to Enders, Katz, Lepow,
Krugman, Karelitz, but also in Great Britain (Goffe) and in Finland
Falonen), etc.

From the first clirical experimentation it was learned that this
live vaccine offered the advantaga of providing good protection although
it did entail the disadvantage of very often producing a strong general
reaction, in other words, a veritable "little measles case."

The results, in a more detailed but schematic fashion, can be de-
pcribed as follows:

* The effectiveness appears to be excellent.

As a matter of fact, the antibody titers (that is to say, neutraliz-
ing antibodies which deviated the complement or inhibited the hemaggluti-

nation), comparable to those observed after the disease, appeared in the
i c userum of morethan 95% of the subjects vaccinated, after just one sub-

They seem to persist for a long time at rather high titers, after
vaccination; this seems to point to lasting protection. At any rate, going
'back one or two years, the authors have not found any measles in vaccinatedsubjects that were exposed to contagion.

There was io local reaction at the point of injection, but the gen-
oral vaccination reactions unfortunately are frequent ana very marked.

A fever reaction is manifested in about 80% of tle cases (and some-
times Owon 100% of the cases with certain vaccine lots: Karelitz, Halonen).
In general, it is around 39 C. But it car, also turn out to be as much as
41" C.

This fever usually starts around the 7th day and lasts an average of
i 3 days.

An eruption occurs in 45-60% of the cases (85% of the cases in cer-

tain lots). This is an attenuated morbilliform eruption which is generally
localized around the neck, the cheeks, and the upper portion of the trunk.
It appears generally around the 10th day and lasts an average of 2 days.

. .
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A Koplick sign is noted rather often (iO%-20% of the cases); here we
can also observe a catarrh and coughing,

This vaccination reaction thus produces a kind of attenuated measles
case.

Other complications however are possible: digestive troubles, otitis,
amygdalitis, respiratory infections and even convulsions which nevertheless
seem to be only hyperp1retic convulsions or the expression of a preexsting
condition L.orratia tL7.

Indead, no encephalitis accident has so far been reported but, in

- ow of the low incidence of this complication, this negative aspect is not
yet statistically significant.

However, as far as Gibbs is concerned, the EEG for children vaccin-
ated with the attenuated strain of Enders never reveals the anomalies which
we find sometimes in measles.

This "minor measles" case due to vaccination is not contagious; it
is impossible to deterine the presence of the virus in the throat or in
the blood.

Nevertheless, it does constitute a handicap for the use of this vac-
cination.

Studios aimed at reducing the vaccination reactions and their compli-
cations by reduuing tbe injected dose or' by vaccinating only in the summer
or in the autumn have not produced any significant results. As far as the

O method of introduction is concerned, we can only use the parenteral and
nasal routes but the latter route seems to produce rather irregular results.

In other countries, vaccines involving other attenuated live strains
according to the same principle as that used by Enders have been employed,
(Zhdanov, Smorodintsev, in the USSR; Okuno in Japan). Results roughly
identical to those summarized above were obtained.

Inactive Vaccines

An inactivated vaccine (killed) has already been experimented with,
on a small scale, by Arakawa in Japan, with the help of a strain which he
had managed to adapt, prior to the era of cell cultures, to te mouse
brain and the embryo egg.

Then, Kempe in the US (1960) used a strain cultivated on monkey kid-.
ney and then inactivated; but these preliminary tests did not produce good
results. As a matter of fact, immunization was not obtained regularly.

However, in view of the inconvenience due to the strong reaction
from attenuated live vaccines, the inactivated vaccines were studied once
again in 1961-1962 (Warren, Feldman, Karzon, Karelitz, Lipschutz, Frankel,
Winkelstein, Carter),

-35 -

©0



repared on the basis of virulent st-ain, illed by various rothds
(ethylen oxide, for-ol), they turntd out to be capable of producing good
antigenic stidulation, provided they were ar-ninistered in several inject-
ions given at intervnls of 7 days -.o 1 zonth.; an adjuvant ".as then added
and the substance was above all concentrated so as tc proauce a high titer
in the viral Darticles.

Carte , fozt ;a-r7)!0' -"'-i , r rezv1t,- with a wccine

that hPAd been inactivated byu for-!, to ;A-_ n. I been z.&
which had been sufficiently concen -ated !-ikr-_se, "The ser'-'s of 473 chil-
dreA (out of 4, OCXD vaccinated) were studied before and after injections.
In 9C__CO % of the ece? sr-h acts, the amtibodios apueared ithn -4
weeks, provided 3 injection: were adi--"nistered at intervwls. Bowever, the
titers obtained (by sero-neut a1ization, irbi'hition af herzaglutnation and
deviation of the co-olement) are s-aler than those observed after the dis-
ease or after live vaccine. They diminish rather rapidly and they dis-
appear in about 6 months. .

In already i duni'ed subjects which have a certain antibody titer,
the latter goes up rapidly after the injection or injections of killed
vaccine (anamnestic reaction), contrary to what we observed in the case of
'ive vaccine.

The local or general reactions were quite drdmum.

Thus, it was possible to prove that an inacti4ated vaccine was suf-
ficiently antigenac to produce an immunity response; however this response
- at least or, the ,basis of the antibody titers -- is weaker ar shorter

~ than the response we get from attentuated live vaccine.

The promoters of this type of vaccination however, observed that the
active immunity acquired here may well be sufficient because, if it does
diminish, it might later on be strengthened through the anamnestic reaction
during the period of incubation of a possible contamination and it might
attenuate or prevent the appearance of disease symptoms.

In this connection we must point to the differences in terms of
basic principle and the essential action between the live and the atten-
uated vaccines.

The inactivated vaccine is the only vaccine capable of-bringing out
a preexisting antibody titer (provided we are not dealing herew ith passive-
ly transmitted antibodies) by means of the anamnestic reaction, undoubtedly
because of the good and immediate antigenic stimulation which it produces
(when it is concentrated); but the immurty response, which it produces,
seems to be shorter and less solid than the one we get from live vaccine.

The latter, on the other hand, is not capable of significantly
bringing out a preexisting antibody titer, undoubtedly because this pre-
existing immunity prevents it from developing or multiplying. Now, this

is probably so because it multiplies, although very slightly because it is
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capable of producing a gocd inmunity response which is pretty close to that
obtained in receptive subjects unde- natural disease conditions.
O Ove-rall, we can surmarize the current state of experimentation on

these tw;o types of vancines.

On the one hand, the attenvated live vaccine, which is administered
je .,on ati nte ras it aodlces usa to obiain an antrady tier that i as
Mt gnidurable l th one we ge f-i the natural dstease at we l a ti

'ity coanferpears to be quite solid aahotgh was do not have enough back-
groundcn ta to judge to-s with cer ny. But it does offer the consider-
aes inconveizece of producin a f aequent and rather imertant vaccination
:.action, a veritable "1inor measles case" which is not contagious.

Onr the o e of' diminactivate vaccine, is adcinistered in 3 in-
Jentions at intervals; it produces practically no general reaction but its
antigenic stimulation is weaker; this gives us reason to think that the im-
gammty conferred it is not as good and and not as durable.

in an attempt to avoid the inconveniences entailed in each of these

two types of vaccines, 3 kinds of improvements have been proposed recently:

i Association of gatch a globlins with the attenuated live vaccine; suo-
cessive utilization of killed vaccine and attenuated hve vaccine; uti za
tion of an over-attenuated strain of live virus.

For the purpose of diminishing the vaccination reactions after the
use of attenuated vaccine, several authors have proposed that we asthaiortef'h hum.an garzr globulins with them (YacCrumb, Reilly, Stokes, 1961). These

g amma globulins are standard, cofercially available human gamma globulins.
in fact they are xtures coang from a large number of serums, containing
variable titerswhich however generally have enough neutralizing antimor-
billous antibodies. They are injected right after the vaccine, in another
place on the body.

a The abovementioned authors, using this technique, ahieved a signi-
ficant decrease in the number of vaccination reactions (less than eid-e,
according to the authors).

i'.,-But thre is also reason to fear a decrease in the immunization.
• Indeed, the titers obtained after this kind of vaccination are slightly

weaker than those obtained with the live vaccine used alone. However,
Stokes demonstrated that, a year after vaccinat"ca associated with gamma

globulins, the neutralizing antibodies p.-rsisted -ts significant titers
~and that, parallel to this, a strong immunity was manifested because the

children thus vaccinated were not in any way affected by measles epidemics.
' This particular author thinks that we can certa inly hope for a long im-

munity in vaccinated individuals.

However, some objections might be raised to such a procedures
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The period of one year, which Stokes wac working on, ic insufficiont
t* come up with a realistic Judgcont of the duration of imrrunity,

0 The neutralizing antibody titers vary from one gamma globulin lot to
the other and are not absolutely standardized.

There is reason to fear that they might sometimes be insufficient.

However, the effective minimum dose seems rather weak: 12 (Mac-
Crumb) to 20 (Stokes) neutralizing units per kilogram of weight.

Theoretically, we might also fear an inhibition of immunization if
the dose is too strong. In very young infants, which still have neutraliz
ing antibodies from the mother, the, live virus does not vaccinate (Reilly).

However, the generally adopted doses - 0.2 cc/kg -- do not seem to
involve this inconvenience.

Here we have two injections instead of just one. The manufacturing
cost is greater.

A second method consists in successively inoculating the inactivated
vaccine and, one month later, injecting the attenuated live vaccine.

In 1963, Kareliti brought out the advantages of this method as part
of a rather li-ge-scale experiment.

The live vaccine very strongly brings out the neutralizing antibody t
titer which appeared after killed vaccine was inoculated in almost all
cases(99.7%[

The killed vaccine to a great extent prevent3 the vaccination re-

actions of the live vaccine; this, by the way, depends on the number of
prior inactivated-vaccine injections.

For a single injection of the latter (inactivated vaccine)(296
children tested), the live vaccine finally produces a fever reaction in
15% of the cases and an eruption in 3.7% of the cases.

When 2 injections are administered, we have 8% with fever and only
2 cases of eruption, out of 117 children tested. When we give 3 injectiona
we have I case of fever and I eruption out of 75 children tested.

Thus it seems that this technique retains the advantages of the
two vaccines while eliminating tzioir inconteniences. The author propodes
one injection of each of the vaccines at an interval of 1 month for child-
en who can take this and 2 or 3 injections of inactivated vaccine, fol-

lowed by I injection of live vaccine, in children that ars weak.

This method, in this particular case, however does involve the in.-
convenience of requiring many injections.
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FA third method, in that diminishing the troublesome reactions due
to the live vaccine while still retaining its excellent antigenic value#was proposed by Schwartz and Andelman (i962-1963)-

It consists in the use of an over-:ttenuated (highly attenuated)
.4 live vaccino. This vaccine was prepared by .eans of 77 supplementary

passages on chicken embryo call cultures from the attenuated Edmonston
strain.

This kind of vaccine was used (I injection) by the abovementioned
authors in 79 rocoptivo children; they compared the r-,oults with a control
group of 48 children who had boon inoculated with a placebo.

The vaccination reactions turned out to be minimum: only 2.5% of
those vaccinated had fever amounting to 39 C (2% for the placebo group).
A discreet rash was observed in 11.3% of those vaccinated.

However, this vaccine seems to retain intact its antigenic power be- -
cause 77 of the 79 vaccinated (97.5%) developed antibodies with high titers.

In another series of tests (without serological dosages), the
authors used their highly attenuated vaccine on 475 children. None of
these children were seriously inconvenienced. In 90% of them, the temper-
ature remained normal. A slight eruption was reported in only 5% of the

cases. No complications, particularly no neurological complications, Were
observed.

This highly attenuated vaccine thus appears to be a worth-while
solution for the problem of antimorbillous vacciration because it seems to
combine effectiveness and relative harmlessness quite nicely. Hcwever,
further tests will have to confirm these preliminary data.

Generally speaking, all of the vaccines and vaccination methods,
which we have just revivaed briefly, should be tested further on a larger
scale and they should be compared. We can develop a meaningful opinion on
their value only after this kind of large-scale testing effort after enough
tire has passed.

A number of unknowns still continue to exist, as a matter of fact,
particularly on a subject of the possible neurotropism, something which
we must always watch out for in dealing with attenuated live viruses, in
spite of the reassuring preliminary dat; other unanswered questions are
connected with the subject of the duration and the strength of the immun.
ity conferred, particularly by the inactivated vaccine.
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Some Problems Created by Polio Vaccination

1. Inactivated Vaccine or Live Attenuated Vaccine:

Polio vaccination has become possible since Enders, Wellers, and
Robbins in 1949 showed that polio viruses multiply in cell cultures. This
method, in effect, provided sufficient quantities of these three types of
viruses (I, II, III) which were necessary to produce vaccines,

Two varieties of vaccines were proposed: inactivated vaccines and
attenuated live vaccines.

These two are broadly used today, but the manner of employment varies
from one country to the next, Let us briefly summarize the principles of
production which differ greatly for these two vaccines.

The inactivated vaccines are concentrated and balanced suspensions
of three types of inactivated poliomyelitis viruses, that is to say, viruses
killed by one or more antiseptics (formol, beta-propioiactone). The virus

particles thus lost their virulence and their ability to multiply while
retaining their antigenic properties. They are administered in subcutaneous
injections (Salk, Lepine vaccines).

At-enuated live vaccines are attenuated strains of virus I, II, and
III, selected after many passages. They retain their ability to multiply
in the vaccines, but they have lost their neurotropism. These vaccines are
administered via the buccal route (Sabin, Koprowski, Cox vaccines).

We shall see that these basic principles must be slightly altered
for one or the other vaccine varieties.

What Are the Advantages and Disadvantages- of t'Xese Two Vaccines?

Inactivated vaccines. The protection whi'% they confer is very

good, although it is neither constant nor fast nor perfect.

Although ctcre is no strict parallelism between the idea of imunt-

ty and the idea of -he presence of uerum antibodies, the dosage of neutral-
izing antibodies nevertheless gives us an idea of the protection against
each of the three types of viruses.
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The results of these dosages varies slightly according to the ori-
gin of the inactivated vaccine (United States, France, Sweden) and even
according to lots.

In the French inactivated vaccine, for example, the percentage of
subjects imrtuized for the 3 types of viruses after 3 injections increased
from 25%-30% (percentage of subjects naturally irmunized by non-apparent
infections) all the way up to 65-75%.

But, if we consider only the triple-negative .subjects (that is to

say, those who are not naturally immunized against any of the three types)
and if we look at them prior to vaccination, then we can see that the pe"-
centage obtained is rmch smaller. Now this is precisely the case with

children and it applies all the more, thie younger they are. Thus, the per-
centage of vaccination imnization is correct - after 3 injections --
only as of the age of 10.

I.:mization is likewise variable according to the type of virus; it
is hetter for Type I (which, by the way, is most wide-spread in France)
thu for the others.

The titers appear progressively but they do not reach their maxi-
mum until several weeks after the 3rd injectioa>.

Then they diminish gene.-ally during the current year, But the follow-
up injection, which is absolutely indispensable, and 'which must be per-
formed I year later, brings the percentage of triple immunization up to
a highly satisfactory figure of 90-97%, for all ages and for all 3 virus
types (Lepine, 4Artin, Daguet).

Then, after a follow-up with the inaztivated vaccine, the titers
decrease slowly in a manner that varies accordig to the type of virus
and vaccine (for the S-1k vacciiie, for eximple, the Type II antibodies
stand up bettor than those of Type I and especially Type III). Subsequent

4. follow-up injections, every 3-5 years, are advi.abl.j.

But it is especially the nature of immunity confer--od by the in-
activated vaccines that is very particular. Essentially humoral, it pro.
tocts the nervous system and prevents paralysis but it does lot prevent
a non-apparent poliomyelitis infection, that is to say, the nmultiplication
(f wild piliobrelitis viruses in the intestinal cells and their spread in
nature. The subject prote4ted by the vaccine can thus, nevertheless, be
a carrier of germs d-Ang an epidemic.

According to epidemiological surveys conducted in many countries,
the inactivated vaccines cause a very considerable decrease in the inci-
dence of paralytic poliomRyelitis among the vacoinated population. But
they do not 6Uminate it completely.

On the other hand, they do not prevent the circulation of wild
viruses during epidemics among the Dopulation. They do not permit block-
ir.g an epiderco o. poliomyelitis infection and they cannot lead to the
eradication of this disease.
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On the other hand, one of the major advantages of the inactivated
vaccines is their harmlessness.

The accidents obscrved in 1955 in 'he LS with the Salk vaccine (a
case of poliorj'litis after vaccination) v:ero in effect due to incomplete
inactivation by the for.zoJ. of the viral strains some of which were highly
neurotropic. As a result of this it was found out that it was impossible
to obtain complete inactivation by fornol. Likewise, strains that had been
striped ot their neurati-epo poe. y the, 6nubauitnopup ro to wc'z0 aeete,
as was done from the very beginning, by P. Lepine in, the case of the French
vaccine.

After that the harmlessness of the Salk vaccine was the same as that
of the Lcpine vaccine.

The tolerance is equally excellent if we keep in mind the major
contraindications of any vaccination. in allergic individuals, however,
we can have accidents. It is possible to prevent them by using the skin
test and by means of certain precautions (Bezredka method, antihistamines).

Parenteral administration is obviously less practical than oral ad-
ministration of live vaccines but it is generally quite well accepted, It
is possible to associate the inactivated vaccine with diphtheria and teta-.'
nus antitoxins and even anti-whooping cough vaccine, retaining a correct
irmaunogenic power.

Overall, the inactivated vaccine -.- which is quite remarkable be-
cause of its harmlessness - most often guarantees good individual protoc.-
tion against neurological poronelitis, provided we administer the follow-
up injections eoostor shots7 in the proper manner.

We can only hope for thc wde-spr ad use cf ths inactivated Lepine
vaccine in France which has produced excellent results over several years.

The attenuated live vaccires are being used increasingly in mary
countries.

The protection which they confer is faster and seems to be more
constant than the pi otoction derived from the inactivated vaccines.

Serological conversion obtained in a population after separate oral
adinistration 5s about 95: for Types I and III. it is less frequent for
Type I. Its duration seems to vary. But the effectiveness of live vac,.
cines differs, in terms of its nature, from the effectiveness of inactiv-
ated vaccines. In effect, the immunity conf'erred Is not only serolcgical
but also cellular, In other words, it is quite closely related to that of
the natural disease. As in the non-apparent natural diseases, the virus
vaccine rt1u.0tiplies in the intestinal cells and is excreted over several
weeks. It can even contardnate th environment and this is generally con-
siderod an advantage ("immunity epidemics"). This guarantees intestinal
cellular irmunity and the vaccine thus avoids the natural infections due
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to wild virus, in case of epidenics; virulent viruses cannot be excreted
by the stool. The live vaccine is thus capable of blocking the expansion
of an epidemic because this cell ir.nunity eens to take hold very quickly.

On the other hand, the 4'mltaneous vaccination of an entire popula-
tion, made possible by the ease of oral administration and the lower produo-
tion cost, seems quite capable of leading to the complste eradication of
the diseaho, at least for a certain time, due to the arrest of the non-
apparont oiraclation of wild viruses. The results rnportod in the va-ious
s:mposiums, particularly during the 9th European Symposium in Stockholm
(September 1963) are very impressive. In the Eastern European countries
(USSR, Czechoslovakia, Rumania, Hungary, Poland), hundreds of illions of
subjects have been vaccinated with Sabin or Koprowski strains in the course
of brief "mass" vaccination drives conducted simultaneously. This has pro-
duced a spectacular drop in poliomyelitis. In certain countries, the dis-
ease sooms to have been eradicatcd completely. For example, Czechoslovakia
did not have a single case of poliomyelitis in 1961, 1962, and 1963 (Skov-
ranok). In many other countries, particularly the US and many of the West-
ern European countries, live vaccines are also used very extensively with
highly satisfactory results. Their mode of administration varies. The 3
types -- I, I, and III -- can be administered simultaneously or separately
or they can be combined by twos at an int3rval of several weeks. The

ethod of administration is always buccal. The vehicle used here varies
(syrup, bonbons).

Nevertheless, the attenuated live vaccines do not seem to be en-

tirely free of disadvantages, from the viewpoint of effectiven;.3 and es-
pecially from the viewpoint of harmlessness.

From the viewpoint of effectiveness, there is reason to fear that
an infection by enteric virus simultaneously with the vaccination, might
through interference impair the multiplication of the attenuated virus.
It we adm..nistor tne 3 vaccination strains simul~aneousl, we might also
have reason to fear that the immunization would be reduced, for one or the
other, as a result of competition.

To avoid these inconveniences, whose incidence by the way seems to
be rather minor, it is necessary to select the date for the vaccination
drives on the basis of the local epidemic" -ical conditions and the sepa-
rate administration of the 3 strains woulu ;eem preferable.

The problem of harrlessnoss is much more important and is currently

very much under study. During properly supervised vaccinAtion drives, a
number of cases of paralytic syndromes of the poliomelitic type have been
observed and reported in a number of publications. In certain countries
(US and Canada) oral vaccinations were temporarily suspended.

Systematic invstigations wore conducted in sevoral countries in
order to spell out these facts. Considerable resources in terms of epi-
demiological, clinical, serological, and virological investigations wer,
used. Here are the results:
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A certain nubor of these paralysis cases, follo-ing virological and
serological exaination, turned out to ba due to other viruses, that is to
say, viruses other than the poliorjelitis virus (, rus coxsac ie, virus

Echo). It is possible that this za holo.y might take on inceased import-
anco in the future, if the vaccination shoUd reduce the sickness rate due
to polionrvelitis.

In other cases, we were deali ng with neurological attacks due to
po2io virus. Dut the problem ,: to doto-rmino whether the isolhtod strair
was the vaccine strain or a wid strain. Various cle:-.onts enable us to
so).va this proleo to a corta J'n s-xtont: the identity of the antigenic type
when the vaccination strains are adninistcred separately; a study of certain
different characteristics, for the wild -vrus and the attenuated virus, in
other words, characteristics which are c.,lled "genetic narkers" although
the value of this method is rather disp'oy d; arrangement of cases in terms
of epidemic sources o-. random develor-.nt.

In this way it was possible to deternine that certain cases were due
to wild strains whereas others were due to the vaccination strain.

Trhe frequency of those manifestations is vezy low ar varies accord-
ing to the age and the type of virus. The repcrting officials aF-ee on these
points in their different investigations.

We might mention hero the investigation conducted in the US and ro-
ported recently by Golfand (1963). This was a statistical p-joct conducted
by tho contagious disoc L center of the US (Atlanta) in 1962.

The paralysis cases considered as "compata'zlo" with the vaccinal
etiology, after a critical and very severe analysis of all of the cases
collected, numbered 18; t.his figure, compared to the number of subjects
vaucinated in the VTS at the same time, gives us aa idea of the "maximum
potential risk" of such accidents: 1 out of every 4.4 million for Type I;
1 out t every 1.4 million for Type III.

No accident was reported for Typo II.

On the other hand, "compatible" cases can be observed only among
adults. Finally, the maximu potential risk (combined for Types I and III)
is I out of every 500,000 for subjects of over 30 years of age. In fact,
the roal risk -- if we consider the fact that the cascs reported are only
"compatible" with the vaccination etiology -- is undoubted4, much lower &s

far as the author is concerned. After this investigation, tho US govern-
ment agencies concerned advised practitioners to use the oral vaccine for
adults in full awareness of this small risk.

Other authors discovered that cortisone treatment causes In action
that promotes physical fatigue and reduces general resistance.

Aro those cases of vaccination paralysis due to a minimum persist-.
ance of neurotropism in the vaccination strains (particularly Type II)?
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The non-apparent vaccination disease, in any case, at least in certain
subjects, seems to be more important that we are inclined to think right
now because post-vaccination viromias have been observed.

Are they due, on the other hand, to a recovery of the neurotropism
after Intestina, multiplication in the vaccinated individual and after
dissemination into the environment? The virological studies conducted
with the help of "genete t cers" innd exerimental eerebral lnoeulnt6f
before and after human passages, did reveal a certain instability on the
part of the attenuated viruses (particularly III), but the results of these
investigations were not very demonstrative. A number of virologists would
appear to think that the possibility of a marked revival of the neuro-
pathogenic power of the vaccination strains should be expected in the fu-
ture. Others think that this risk is almost zero.

At any rate, the simultaneous oral vaccination of a population is
quite in keeping with the desire to avoid successive passages of vaccina-
tion strains in man, and to stop the circulation of wild strains.

By and large, the attenuated live vaccines are widely used through-
out the world and certainly have an undeniable effectiveness which, it seems,
would make it possible to achieve the comrlate eradication of polonlyelitis
-- if they are used in a massive and si7ultaneous fashion. But is the
incident risk of vaccination paralysis acceptable in order to obtain this
result?

The choice between the two vaccines (inactivated and attenuated)
finally revolve, around the criteria of harmlessness and effectiveness and
is generally a functioi of the local sickness rate due to poliomyelitis and
even the social structure of the people involved.

The use of two types of vaccines is furthermore possible in one and
the same population.

2. Problem of Protecting the Newborn and Infants Against Polio

The protection of the newborn is very often guaranteed by antibodies
traasmitted from the mother.

Recently, Mayer and associates tried to figure out the frequency
and duration of this passive immunity and to get an idea of its signifi-
cance with respect to vaccination immunization in infants.

About 75% of the mothers had antibodies against the three types.
An equal number of newborn was immunized by the passive transmission of
these antibodies. The average half-life of these antibodies of maternal
origin, calculated on the basis of repeated dosages in the infant, varies
between 28 and 45 days. On tl.e average, we find that a large proportion
of infants is no longer protected as of the 3rd month. It thus 6eems de-
sirable to vaccinate infants as of the 3rd month, if poliomyelitis is not
to become a proportionally more frequent disease among infants than among
the rest of the vaccinated population. When pregnant women are vaccin-

ated during their pregnancy, the passive protection continues up to the
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6th month. We '. st then w.it for t'.t a7G -co be reached before we can
perform a vaccination becauzo a rgh antibody titer transmitted in this
case = y intorfcro wt ac .. r.- .t n

0 We can uSc the irn.-ivatcd vaccino hero. Booster Lhots are indis-
pensable after the 3 injections.

Thn att~o~- I~nV r( c-ti l ve u~cl in infantn rathor

In pregnant womcn, it was uzsc e- y extcnsively in all countries
and no incidonts were rooortcd.

Recently, however, Just in S itzerland, found a rather high rate of
abortion of still-born in pregnant women who were vaccinated during the.
first 3 months. This observation, the only one of its kind so far, re-
quires confirmation and we must ask ourselves whether the vaccination strains
might be at all responsible for this.

3. Problem of SV 40

We know that this latent monkey virus can infect a certain number of
monkey kidney cell cultures which are used for growing polio viruses.

Originally, a large quantity of Salk vaccine contained this live
virus because it is not inactivated by fornol. Afterward it was d mon-
strated that this SV 40 was oncogonic for the newborn hamster.

On the basis of the theoretical fear that oncogenic properties mightQ manifest themselves among vaccinated subjects, monkey kidney cell cultures
containing this virus were then systematically eliminated from the produc-
tion of these vaccines. The problem has thus been solved both for inactiv-
ated and for live vaccines.

We must also note that the French inactivated vaccine (Lepine) never
contained SV 40 because of the use of non-infected monkeys (African mon-
keys). The antiseptic used here, moreover (Beta- propiolactone) would have
been capable of inactivating this virus.

But in the US, many subjects were vaccinated many years ago with
inactivated vaccines containing SV 40.

Fraumoni and associates used a statistical method and explored this
population in order to determine whether the theoretical risk of oncogenic
properties in man was confirmed. Fortunately, they did not find any sig-
nificant increase in the cancer sickness rate among that population, with

*! respect to the others and with respect to preceding years.

Other authors however noted that the quantities of SV 40 injeoted
are very small.
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Noverthnloss, the period of time involved (the past 4 years) was

dcned insufficient to form a definitive opinion.
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Curative Antiviral Therapy

In contrast to the tremendous progress that has been made in recent

years in the field of preventing virus infections, we must mention the I
still very restricted range of curative therapy involved here.

The problems which must be solved in order to obtain active anti-
virus modications, are highlJ complex.

The viruses are str-ictly cellular parasites. Let us briefly recall
their mode of reproduction.

Viruses essentially consist of a central nucleic acid and a protein
envelope.

They are fixed in an elective fashion on sensitive cells (through
a specific receiver in the cell membrane).

The virus then penetrates the coll. It introduces an "information"

(something like the genctic information) vfhich is capable of diverting the
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endocellular orotein synthesis netabolis- to the benefit of the synthesis

of nuxnerous virus particles (nucleic acids and protein envelopes).

The new viruses thus synthtlized by the host cell are then liberated
to the outside and can then contaminato the other cells.

Theoretically, it is thus possible to act upon the viruses during
several stages of this cycle.

On the free viruses (exo-callular); on the penetration iato the I
host cell; on the endo-cellular viral synthesis.

Only this latter method facilitates the curative, it seems, and not

just preventive therapy.

But the inhibitors of viral symthcsis (which act in the manner of

- anticancer chemical-therapy agents), though they are effective, are also

toxic for the cells of the infected organism.

This means that the products proposed -- products of a biological
or synthetic origin - currently involve two drawbacks: ineffectiveness

and toxicity.

The most effective ones, because of their toxicity, can be used

only locally (skin or mucous viroses)o Those that can be used in the geon

eral fashion seem to be not sufficiently active.

One of us recently reviewed the various products and the limited

therapeutical results which they have produced (Revue du Practicien, No 33,

21 Dec 1963) and we will not go into this again here.

The problem of the therapeutic applications of the interferon

likewise has boon taken up. We recall that this protein, which is developed
by the infected cells by certain viruses, is capable of protecting the
other as yet not infected cells.

Wo are thus dealing here with a natural cell defense against virus

T his substance is specific in various species. Eowever, the infer-

feron z oduced by ronkey cells is capable of protecting human cells.

%ut the therazeutic effect is primarily preventive and its applica-

tions are thus extremely liited.
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